SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN that we, Tsuyoshi TAKIGUCHI, a subject of Japan and residing at 
Tachikawa-shi, Tokyo, Japan, Mitsunori SATO, a subject of Japan and residing at Akishima- 
shi, Tokyo, Japan, and Naoki IWAO, a subject of Japan and residing at Hino-shi, Tokyo, 
Japan, have invented certain new and useful improvements in 

"SWING TYPE MULTI-WAY SWITCH" 
and we do hereby declare that the following is a full, clear and exact description of the same; 
reference being had to the accompanying drawings and the numerals of reference marked 
thereon, which form a part of this specification. 



SWING TYPE MULTI-WAY SWITCH 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a swing type multi-way switch of illuminated type 
that has a light source built therein for illuminating an operation knob or button of the switch. 

2. Description of the Related Art 

For example, in mobile phones, digital cameras, PDAs (Personal Digital 
Assistances), car navigation systems, various types of audio-visual equipments or 
apparatuses and their remote controllers, etc., there is used a swing type multi-way switch in 
which an operation knob or button thereof can be tilted in plural directions or ways. In 
general, a multi-way switch comprises an operation knob, and a plurality of switch elements 
disposed on the periphery of the operation knob and in predetermined plural radial directions 
therefrom, and it is arranged such that in case of selecting a desired specific function, the 
operation knob is tilted in one direction of the predetermined plural directions in which the 
switch elements are disposed to actuate (turn on or off) the corresponding one switch element, 
thereby to select the desired function. 

One example of the swing type multi-way switch is disclosed in Japanese Patent 
Application PubUc Disclosure No. 264074/1996 (08-264074) and Japanese Patent 
AppUcation Public Disclosure No. 329789/1996 (08-329789). This swing type multi-way 
switch is constructed such that four switch elements thereof are disposed on the periphery of 
an operation knob thereof and in four radial directions therefrom, one being in the upper side 
direction, the second being in the lower side direction, the third being in the left side 
direction, and the fourth being in the right side direction, and one of four functions can be 
selected by tilting the operation knob in one direction of the upper side, lower side, left side 
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and right side directions and actuating the corresponding one switch element. In addition, 
one example of the swing type multi-way switch that is also capable of using as a pointing 
device is disclosed in Japanese Patent Application Public Disclosure No. 50178/1998 (10- 
050178). 

5 Each of the swing type multi-way switches disclosed in Japanese Patent Application 

Public Disclosure No. 264074/1996 and Japanese Patent Application Public Disclosure No. 
329789/1996 is a four way switch that comprises an operation knob (operation key) and four 
switch elements (tact or tactile switches), and four operation parts for moving a blinking or 
winking cursor in the upper side, lower side, left side, and right side directions respectively 

10 are formed integrally with the operation key on the upper side, lower side, left side, and right 
side of the top surface thereof. It is constructed that by depressing one of the four operation 
parts of the operation key, the operation key is caused to be slanted in one direction of the 
upper side, lower side, left side, and right side directions to actuate the corresponding one 
tactile switch, thereby to select a desired specific fimction. Each of the swing type multi-way 

1 5 switches disclosed in these Japanese Patent Application Public Disclosures is a multi- 
function switch that is used in an audio- visual equipment installed mainly in a house or home 
such as an audio system, and its features reside in elimination of incompatibility in operation, 
reduction of manufacturing cost, and the like. Accordingly, it is clear that in these inventions, 
there is entirely no technical concept that the operation key (operation knob) should be 

2 0 illuminated. Of course, these Japanese Patent Application Public Disclosures neither 
disclose nor suggest that the operation key should be illuminated. 

The multi-way switch disclosed in Japanese Patent Application Public Disclosure 
No. 50178/1998 includes an operation shaft, an operation knob mounted on the outer end of 
the operation shaft, and four switch elements (pressure-actuated switches), and the operation 

2 5 shaft is constructed such that it can be tilted in any directions, be moved in its axial direction 
by depression thereof, and be rotated about its axis. It is constructed that when the operation 
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knob is tilted in either one direction of the front side, rear side, left side, and right side 
directions, the corresponding one pressure-actuated switch can be actuated, when the 
operation knob is depressed, a pressure-actuated switch mounted on a rotary switch of the 
multi-way switch can be actuated, and when the operation knob is rotated, the rotary switch 
5 can be actuated. This multi-way switch is a multi-function switch that is used in, for example, 
a car navigation system mounted to an automobile, and the operation shaft and the operation 
knob are mounted on the central portion of the multi-way switch. Moreover, since the multi- 
way switch has its upper swinging dome mounted thereon, there is entirely no technical 
concept that the operation knob should be illuminated. Of course, this Japanese Patent 
1 0 Application Public Disclosure neither discloses nor suggests that the operation knob should 
be illuminated. 

Recently, there has been developed a swing type multi-way switch of illuminated 
type that has an intemal light source built therein for illuminating an operation knob or 
button of the switch as a swing type multi-way switch used in a small-sized or miniature 

1 5 portable electronic apparatus or equipment such as a mobile phone, digital camera, PDA, and 
the Hke, in order to make easy the fimction selecting operation or action of the multi-way 
switch as well as to make it possible to carry out the fimction selecting operation of the 
multi-way switch with ease even in a dim or dark place. A proposed illuminated type multi- 
way switch is generally constructed such that a light source is disposed under the swinging 

2 0 mechanism thereof and the operation knob or button is illuminated by irradiating it with light 
from the underside thereof 

However, in a prior art non-illuminated swing type multi-way switch, if a light 
source is disposed under the swinging mechanism thereof, there occurs a problem that hght 
irradiated from the light source is obstructed by a potion of components that constitute the 

2 5 swinging mechanism so that the light does not reach sufficiently all over the rear surface of 
the operation knob. Moreover, there is also a problem that the light irradiated from the light 
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source that is disposed under the swinging mechanism leaks from the periphery of the 
operation knob, which results in bad external appearance of the whole of the multi-way 
switch. 

5 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a swing type multi-way switch of 
illuminated type that is constructed such that light irradiated from a light source that is built 
in the multi-way switch reaches substantially all over the rear surface of an operation knob or 
button without being obstructed. 

10 It is another object of the present invention to provide a swing type multi-way 

switch of illuminated type in which a light source built in the multi-way switch is surrounded 
in its periphery by a square or rectangular tube-like member and a square or rectangular 
frame-like holder that is fitted in the upper side of the exterior wall of the square or 
rectangular tube-like member and light irradiated from the light source is prevented from 

1 5 leaking to the outside of the operation knob or button. 

In order to accomplish the above objects, in an aspect of the present invention, there 
is provided a swing type multi-way switch that comprises: a box-like operation knob the top 
of which is closed and the bottom of which is open; a square frame-shaped holder that is 
disposed in the inside of the operation knob and rotatably supports the operation knob; a case 

2 0 that has an outer square tube-like member and an inner square tube-like member coaxially 

formed, and rotatably supports the holder by a second axis for rotating movement orthogonal 
to the axis for rotating movement of the operation knob, the side wall of the operation knob 
and the side wall of the holder being disposed in a groove that is formed between the outer 
square tube-like member and the inner square tube-like member; a base plate on which a 

2 5 light source and a plurality of switch elements are to be mounted, and that supports the case, 
the light source and the plurality of switch elements being disposed and mounted on the base 
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plate such that when the base plate supports the case, the light source is located on 
substantially the central portion of the inner square tube-like member of the case as well as 
the plurality of switch elements are located on the outside of the inner square tube-like 
member of the case. 

5 In a preferred embodiment, the operation knob is formed into a box-like shape of a 

generally square in plan, a pair of side walls opposed to each other has projections or tongues 
that are formed integrally therewith and hang down respectively from the lower ends of 
substantially the same positions of the central portions thereof, and another pair of side walls 
opposed to each other has fitting holes formed at substantially the same positions of the 
1 0 central portions thereof, these fitting holes being aligned with a straight line passing through 
the center of the operation knob and each fitting hole passing through the corresponding side 
wall. 

The holder has a shape of a generally square in plan, a pair of frame components 
opposed to each other has fitting holes formed at substantially the same positions of the 

15 central portions thereof, these fitting holes being aligned with a straight line passing through 
the center of the holder and each fitting hole passing through the corresponding frame 
component, and another pair of frame components opposed to each other has support axes for 
the operation knob formed integrally therewith at substantially the same positions of the 
central portions thereof, each operation knob support axis fitting in the corresponding one of 

20 the fitting holes of the operation knob and projecting outwardly, the aforesaid another pair of 
frame components fiirther having projections or tongues that are formed integrally therewith 
and hang down respectively from the lower ends of substantially the same positions of the 
central portions thereof. 

The outer square tube-like member and the inner square tube-like member of the 

2 5 case have shapes of a generally square in plan respectively, the bottom of the outer square 
tube-like member is coupled to and integrally with the outside wall of the inner square tube- 
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like member by use of a coupling flange at a predetermined height position of the inner 
square tube-like member from the bottom thereof, and a pair of side walls opposed to each 
other of the inner square tube-like member has support axes for the holder formed integrally 
therewith at substantially the same positions of the central portions thereof, each holder 
5 support axis fitting in the corresponding one of the fitting holes of the holder and projecting 
outwardly. The coupling flange has openings formed therein through which the pair of 
projections of the operation knob and the projections of the holder pass through with a play 
or gap therebetween, respectively. Both the holder and the case are made of a light opaque 
material. 

1 0 The base plate has a shape of a generally square in plan, the light source is disposed 

on the central portion of the top surface of the base plate, first and third switch elements are 
aligned with one centerline passing through the light source and disposed on locations where 
distances from the light source are substantially the same with each other, second and fourth 
switch elements are aligned with a second centerline orthogonal to said centerline and 

1 5 disposed on locations where distances from the light source are substantially the same with 
each other, and these switch elements are selectively tumed on/off by the pair of projections 
of the operation knob and the pair of projections of the holder. 

With the construction as described above, a light source built in the multi-way 
switch is surrounded by the inside wall surface of the inner square tube-like member of the 

2 0 case and the inside wall surface of the frame-like holder that is fitted on the outside wall 
surface of the inner square tube-like member. In addition, the upper portion and the side 
walls of the frame-like holder are covered by the box-shaped operation knob, and the side 
walls of the operation knob as well as the side walls of the holder are accommodated in a 
groove that is formed between the outer square tube-like member and the inner square tube- 

2 5 like member of the case. As a result, the light source Ues in the condition that any light from 
the outside is perfectly shut out. Accordingly, light emitted from the light source does not 
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leak from the periphery of the operation knob. 

In addition, since the top of the inner square tube-like member and the top of the 
holder are open, any member or element obstructing light does not exist at all between the 
light source and the rear surface of the top wall of the operation knob. Accordingly, light 
5 emitted from the light source reaches the rear surface of the top wall of the operation knob 
substantially without being obstructed so that it can sufficiently and substantially uniformly 
illuminate abnost all over the rear surface of the operation knob. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 Fig. 1 is a perspective view showing, in exploded state, components of an 

embodiment of the swing type multi-way switch of illuminated type according to the present 
invention; 

Fig. 2 is a perspective view showing, in assembled state, the components shown in 
Fig. 1, some of the components being cut off in their portions; 
1 5 Fig. 3 is a sectional view showing the embodiment of the swing type multi-way 

switch of illuminated type according to the present invention taken along one centerline 
passing through the center of the operation knob; 

Fig. 4 is an enlarged sectional view showing a portion of Fig. 3; 

Fig. 5 is a sectional view similar to Fig. 4 for explaining the condition that in case of 
2 0 providing a light source in a prior art non-illuminated swing type multi-way switch, light 
from the light source leaks to the outside; and 

Fig. 6 is a sectional view similar to Fig. 4 for explaining the condition that in case of 
providing a light source in another prior art non-illuminated swing type multi-way switch, 
Ught from the light source leaks to the outside. 

25 
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The preferred embodiment of the present invention will now be described in detail 
with reference to the accompanying drawings. The present invention may, however, be 
embodied in many different forms and should not be construed as limited to the embodiment 
set forth hereinafter; rather, the embodiment is provided so that this disclosure will be 
5 thorough and complete, and will fully convey the scope of the invention to those skilled in 
the art. 

Fig. 1 is a perspective view showing, in exploded state, components or elements of 
an embodiment of the swing type multi-way switch of illxmiinated type according to the 
present invention, and Fig. 2 is a perspective view showing, in assembled state, the 

1 0 components shown in Fig. 1 . In order to show the inside of the multi-way switch in Fig. 2, 
some of the components are cut off in their portions. Fig. 3 is a sectional view showing the 
embodiment of the swing type multi-way switch of illuminated type according to the present 
invention taken along one centerline passing through the center of the operation knob (taken 
along the centerline connecting the projections 1 1 A and 1 IB of the operation knob 1 in Fig. 

15 1), and Fig. 4 is an enlarged sectional view showing a portion of Fig. 3. 

The illustrated multi-way switch comprises a box-like operation knob or button 
(hereinafter, referred to as operation knob) 1 of a generally square in plan, a frame-shaped 
holder 2 of a generally square in plan, a case 3 having outer and iimer square or rectangular 
tube-like members 3 1 and 32 coaxially aligned each other, each being of a generally square 

20 in plan, and a base plate 6 of a generally square in plan. 

The operation knob 1 is formed into a box-like shape of a generally square in plan, 
and the top thereof is closed with its flat top wall 12 of a generally square in plan and the 
bottom thereof is open. Accordingly, the box-like operation knob 1 is constituted by the flat 
top wall 12 and the four side walls (vertical walls). A pair of side walls opposed to each 

2 5 other has tongue-like projections 1 1 A and 1 IB that are formed integrally therewith and hang 
down from the lower edges of substantially the central portions thereof, respectively. These 
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projections 1 1 A and 1 IB form extensions of the corresponding side walls, and have their 
length nearly equal to each other. In addition, another pair of side walls opposed to each 
other has fitting holes 12A and 12B formed at the same positions of substantially the central 
portions thereof, each fitting hole passing through the corresponding side wall. These fitting 
5 holes 12A and 12B are aligned with a straight line passing through the center of the operation 
knob 1 . The operation knob 1 is made of a light transparent material. 

The holder 2 is a firame of a generally square in plan that is formed to have such 
shape and size that it is accommodated in the inside of the operation knob 1 with a 
predetermined gap therebetween, and in this embodiment, it is constituted by four plate-like 

1 0 firame components that are parallel with the four side walls of the operation knob 1, 

respectively. A pair of fi-ame components opposed to each other has fitting holes 21 A and 
2 IB formed at the same positions of the lower sides of substantially the central portions 
thereof, each fitting hole passing through the corresponding fi-ame component. Another pair 
of fi-ame components opposed to each other has short-length cylindrical support axes 22 A 

15 and 22B formed at the same positions of the upper sides of substantially the central portions 
thereof, each support axis projecting outwardly. The aforesaid another pair of frame 
components on which these support axes 22A and 22B are formed has tongue-like 
projections 23A and 23B that are formed integrally therewith and hang down from the lower 
edges of substantially the central portions thereof, respectively. These projections 23 A and 

2 0 23B form extensions of the corresponding frame components, and have their length nearly 
equal to each other. The aforesaid fitting holes 21 A and 21 B are aligned with a straight line 
passing through the center of the holder 2, and the support axes 22A and 22B are aligned 
with a second centerline substantially perpendicular to this straight line. The holder 2 is 
made of a light opaque material. In this embodiment, the fitting holes 21 A and 21B are 

25 formed in portions of the lower edges of substantially central portions of the associated frame 
components, that are formed by somewhat expanding the lower edges downwardly, and the 
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support axes 22 A and 22B are formed on portions of the upper edges of substantially central 
portions of the associated frame components that are formed by somewhat expanding the 
upper edges upwardly. However, they are merely one example and it is needless to say that 
they are not limited to the illustrated example. 
5 The pair of support axes 22A and 22B of the holder 2 swingably fit into the fitting 

holes 12A and 12B of the operation knob 1 for swinging or rotating movement so that the 
operation knob 1 is swingably supported by the support axes 22A and 22B of the holder 2 
with a very small gap between the side walls of the operation knob 1 through which the 
fitting holes 12A and 12B are respectively formed and the frame components of the holder 2 

10 on which the support axes 22A and 22B are respectively formed. Further, a gap between the 
frame components of the holder 2 through which the fitting holes 21 A and 2 IB are 
respectively formed and the side walls of the operation knob 1 on which the projections 1 1 A 
and 1 IB are respectively formed is set to such a value that the operation knob 1 can perform 
a required swinging movement, 

1 5 The outer square tube-like member 3 1 of a generally square in plan of the case 3 has 

its top opened, and a flange 3 1 1 of a generally square in plan is formed integrally with the 
periphery of this open end of the square tube-like member 3 1 . The inner square tube-like 
member 32 of a generally square in plan has its top and bottom opened, as can easily be 
understood from Fig. 3. At a predetermined height position of the inner square tube-like 

2 0 member 32 from the bottom thereof, the bottom of the outer square tube-like member 3 1 is 
coupled to the outside peripheral wall of the inner square tube-like member 32 by use of a 
square flange-like coupling member 3 12 of a generally square in plan so that the coaxial 
outer and inner square tube-like members 31 and 32 are formed. In practice, the case 3 
constituted by the outer square tube-like member 3 1 , the flange 3 1 1 , the inner square tube- 

2 5 like member 32, and the flange-like coupling member 312 is formed as one body by use of a 
light opaque material. 
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Since the heights of the outer square tube-like member 31 and the inner square tube- 
like member 32 (the lengths in the axial direction of the square tube-like members 3 1 and 32) 
are substantially equal to each other, as can be easily understood from Fig. 3, the outer square 
tube-like member 31 projects upwardly above the inner square tube-like member 32. In 
5 addition, a pair of side walls of the inner square tube-like member 32 opposed to each other 
has short-length cylindrical support axes 33A and 33B formed at the same positions of the 
upper sides of substantially the central portions thereof, each support axis projecting 
outwardly. These support axes 33 A and 33B are aligned with a straight line passing through 
the center of the iimer square tube-like member 32. The support axes 33A and 33B are 

1 0 formed on portions of the upper edges of substantially central portions of the associated side 
walls, that are formed by expanding the upper edges upwardly. However, they are merely 
one example and it is needless to say that they are not limited to the illustrated example. 

The pair of support axes 33A and 33B of the inner square tube-like member 32 
swingably fits into the fitting holes 21 A and 21B of the holder 2 for swinging or rotating 

1 5 movement so that the holder 2 is swingably supported by the support axes 33 A and 33B of 
the inner square tube-like member 32 with a very small gap between the frame components 
of the holder 2 through which the fitting holes 21A and 21B are respectively formed and the 
side walls of the inner square tube-like member 32 on which the support axes 33A and 33B 
are respectively formed. Accordingly, a gap between the frame components of the holder 2 

20 on which the pair of support axes 22A, 22B and the pair of projections 23 A, 23B are 

respectively formed and the side walls of the inner square tube-like member 32 opposed to 
these frame components respectively is set to such a value that the holder 2 can perform a 
required swinging movement. Also, a gap between the pair of side walls of the operation 
knob 1 swingably supported by the holder 2, through which the pair of fitting holes 12A and 

25 12B is respectively formed and the side walls of the outer square tube-like member 3 1 

opposed to these side walls of the operation knob 1 respectively is set to such a value that the 
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operation knob 1 can perform a required swinging movement. 

The straight line connecting between the support axes 33 A and 33B of the inner 
square tube-like member 32, that swingably support the holder 2 is orthogonal to the straight 
line connecting between the support axes 22A and 22B of the holder 2, that swingably 
5 support the operation knob 1. In this manner, the swinging mechanism having two axes 
orthogonal to each other is a mechanism similar to a universal joint used in what is called 
joystick or the like, and thus, it is possible to swing the operation knob 1 in all directions. 
For example, in Fig. 1 , when the front side (side near the fitting hole 12 A) or the back side 
(side near the fitting hole 12B) of the top wall 12 of the operation knob 1 is depressed, the 

1 0 operation knob 1 and the holder 2 swing together about the support axes 33 A and 33B of the 
inner square tube-like member 32 as the center axis for rotating movement thereof, and when 
the left side (side near the projection 11 A) or the right side (side near the projection 1 IB) of 
the top wall 12 of the operation knob 1 is depressed, only the operation knob 1 swings about 
the support axes 22A and 22B of the holder 2 as the center axis for rotating movement 

15 thereof Also, when one comer of the top wall 12 of the operation knob 1 is depressed, the 
comer swings downwardly. That is, the operation knob 1 also swings in the direction 
forming an angle of 45° with each of the two axes for rotating movement perpendicular to 
each other. Since the swinging mechanism is a mechanism similar to a universal joint, it is a 
matter of course that the operation knob 1 can swing in other any directions. 

2 0 The four plate-like frame components of the holder 2 and the four side walls of the 

operation knob 1 are acconmiodated in a ling-like groove 30 of a generally square that is 
formed between the outer square tube-like member 3 1 and the inner square tube-like member 
32, and therefore, the width (the length in the radial direction) of the groove 30 is set to such 
a value that the above-mentioned swinging movements of the operation knob 1 and the 

2 5 holder 2 are not prevented. In addition, an opening 34 is formed in the middle portion of 

each side of the square flange-like coupling member (the bottom of the outer square tube-like 
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member 3 1) 3 12 so that when the holder 2 having the operation knob 1 mounted thereto is 
mounted to the case 3, the tongues 1 1 A, 1 IB of the operation knob 1 and the tongues 23 A, 
23B of the holder 2 can pass through the corresponding openings 34 with a play or gap 
therebetween and project downwardly. These four openings 34 are set to such a size that 
5 during the swinging movements of the operation knob 1 and the holder 2, the tongues thereof 
can be freely moved through the corresponding openings. 

On the central portion of the top surface of the base plate 6 of a generally square in 
plan is disposed a light source 5, and on the periphery of the light source 5 are disposed first, 
second, third and fourth switch elements 41, 42, 43 and 44 at angular intervals of 90° in 

1 0 positions of the left hand side, right hand side, front side and back side of the light source 5 
in this embodiment. The first and third switch elements 41 and 43 are disposed in the left 
hand and the right hand of the light source 5 with substantially the same distance from the 
light source 5 in Fig. 1, and the second and fourth switch elements 42 and 44 are disposed in 
the front side and the back side of the Ught source 5 with substantially the same distance 

1 5 from the light source 5 in Fig. 1 . The first and third switch elements 41 and 43 are disposed 
at such positions that the tops (for example, in case of a push button switch, the top surface of 
the button) of the actuators thereof come into contact with the tips of the tongues 1 1 A and 
1 IB of the operation knob 1 . The second and fourth switch elements 42 and 44 are disposed 
at such positions that the tops of the actuators thereof come into contact with the tips of the 

2 0 tongues 23 A and 23B of the holder 2. It is preferable that these switch elements 41-44 are 
pressure-actuated type switches such as push button switches, tactile switches, or the like, 
which are constructed such that they turn on or off when the actuators thereof are pressed 
down and when the pressure force on the actuator is removed, that actuator is restored to its 
original position by, for example, an elastic force of a spring. Further, in the four comers of 

25 the base plate 6 are formed through holes 61 mto which screws 71 (see Fig. 3) for fixing the 
case 3 on the base plate 6 are inserted, respectively. 
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Next, a method of assembling the swing type multi-way switch of illuminated type 
constructed as discussed above will be explained. 

At first, the operation knob 1 is mounted to the holder 2 so as to cover the holder 2, 
and then the support axes 22 A and 22B of the holder are fitted in the fitting holes 12A and 
5 12B of the operation knob 1, respectively. By this assembling, the operation knob 1 is 

rotatably supported by the holder 2 by making the support axes 22A and 22B of the holder 2 
as the center axis for rotating movement thereof Next, the side walls of the assembly of the 
operation knob 1 and the holder 2 are inserted in the ling-like groove 30 of a generally square 
that is formed between the outer square tube-like member 31 and the inner square tube-like 

1 0 member 32 of the case 3 so that the inner square tube-like member 32 of the case 3 is 

covered by the holder 2, and then the support axes 33A and 33B of the inner square tube-like 
member 32 are fitted in the fitting holes 21 A and 2 IB of the holder 2, respectively. By this 
assembling, the holder 2 is rotatably supported by the case 3 by making the support axes 33A 
and 33B of the inner square tube-like member 32 as the center axis for rotating movement 

15 thereof A the same time, the tongues 1 1 A, 1 IB of the operation knob 1 and the tongues 23 A, 
23B of the holder 2 passing through the corresponding openings 34 formed in the bottom of 
the outer square tube-like member 3 1 and project downwardly, respectively. 

Next, the assembly of the operation knob 1, the holder 2 and the case 3 is mounted 
on the base plate 6. This mounting is done by inserting the screws 71 into the corresponding 

2 0 through holes 61 firom the underside of the base plate 6, engaging the screws 71 with 

corresponding nuts 72, as shown in Fig. 3, that are fixed respectively on the four comers of 
the bottom surface of the flange 311 of a generally square in plan of the case 3 in this 
embodiment, and fastening the case 3 on the base plate 6 with the screws 71 . As a result, as 
shown in Fig. 3, the light source 5 mounted on the central portion of the top surface of the 

2 5 base plate 6 is in the condition that it is situated at substantially the center of the inside of the 
inner square tube-like member 32 of the case 3 and the periphery of the light source 5 is 
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surrounded by the inside wall surface of the inner square tube-like member 32 and the inside 
wall surface of the holder 2 that is fitted on the outside wall surface of the inner square tube- 
like member 32. 

In the state that the assembly of the operation knob 1 , the holder 2 and the case 3 
has been mounted on the base plate 6, the first and third switch elements 41 and 43 are in the 
condition that the tops of the actuators thereof are in contact with the tips of the projections 
1 1 A and 1 IB of the operation knob 1, and the second and fourth switch elements 42 and 44 
are in the condition that the tops of the actuators thereof are in contact with the tips of the 
projections 23 A and 23B of the holder 2 (in Fig. 3, only the switch elements 41, 43 are seen). 
Accordingly, the operation knob 1 Ues in a horizontal position as shown in Fig. 3, and no 
switch element is actuated. 

In the condition shown in Fig. 3, when one side of the operation knob 1, for 
example, the side including the projection 1 1 A of the top surface (the left hand side in Fig. 3) 
of the top wall 12 of the operation knob 1 is depressed, the operation knob 1 rotates to the left 
hand side (in counterclockwise direction) in Fig. 3 by making the support axes 22A and 22B 
of the holder 2 as the center axis for rotating movement thereof so that the operation knob 1 
is tilted to the left hand side. As a result, the projection 11 A of the operation knob 1 presses 
the actuator of the first switch element 41 down so that the actuator is depressed against the 
elastic force and the first switch element 41 tums on, for example. When the depressing 
force on the operation knob 1 is released, the operation knob 1 is restored to its original 
horizontal position by the elastic force acting to retum the actuator of the first switch element 
41 to its original position. Consequently, the first switch element 41 tums off Likewise, 
when another side of the operation knob 1, for example, the side including the projection 1 IB 
of the top surface (the right hand side in Fig. 3) of the top wall 12 of the operation knob 1 is 
depressed, the operation knob 1 rotates to the right hand side (in clockwise direction) in Fig. 
3 by making the support axes 22A and 22B of the holder 2 as the center axis for rotating 
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movement thereof so that the operation knob 1 is tilted to the right hand side. As a resuh, the 
projection 1 IB of the operation knob 1 presses the actuator of the third switch element 43 
down so that the third switch element 43 turns on, for example. When the depressing force 
on the operation knob 1 is released, the operation knob 1 is restored to its original horizontal 
5 position by the elastic force acting to retum the actuator of the third switch element 43 to its 
original position. Consequently, the third switch element 43 turns off. 

When another side of the operation knob 1, for example, the side including the 
fitting hole 12A of the top surface (the fi"ont side in Fig. 3) of the top wall 12 of the operation 
knob 1 is depressed, the operation knob 1 and the holder 2 rotate together to the firont side in 

1 0 Fig. 3 by making the support axes 33 A and 33B of the case 3 as the center axis for rotating 
movement thereof so that the operation knob 1 is tilted to the fi-ont side. As a result, the 
projection 23 A of the holder 2 presses the actuator of the second switch element 42 down so 
that the second switch element 42 tums on, for example. When the depressing force on the 
operation knob 1 is released, the operation knob 1 is restored to its original horizontal 

1 5 position by the elastic force acting to retum the actuator of the second switch element 42 to 
its original position. Consequently, the second switch element 42 tums off. Similarly, when 
another side of the operation knob 1, for example, the side including the fitting hole 12B of 
the top surface (the back side in Fig. 3) of the top wall 12 of the operation knob 1 is 
depressed, the operation knob 1 and the holder 2 rotate together to the back side in Fig. 3 by 

2 0 making the support axes 33 A and 33B of the case 3 as the center axis for rotating movement 
thereof so that the operation knob 1 is tilted to the back side. As a result, the projection 23B 
of the holder 2 presses the actuator of the fourth switch element 44 down so that the fourth 
switch element 44 tums on, for example. When the depressing force on the operation knob 1 
is released, the operation knob 1 is restored to its original horizontal position by the elastic 

2 5 force acting to retum the actuator of the fourth switch element 44 to its original position. As 
a result, the fourth switch element 44 tums off 
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As described above, it is possible to actuate one required switch element among the 
four switch elements 41-44 by tilting the operation knob 1 in a predetermined direction, 
thereby to select a required function. 

The swing type multi-way switch according to the present invention constructed as 
discussed above has the light source 5 built therein. As can be easily understood from Fig. 3, 
the periphery of the light source 5 is surrounded by the inside wall surfaces of the inner 
square tube-like member 32 of the case 3 and the inside wall surfaces of the holder 2 that is 
fitted on the outside wall surfaces of the inner square tube-like member 32. In addition, the 
upper portions and the side walls (four plate-like frame components) of the holder 2 are 
covered by the operation knob 1, and the lower portions of the side walls of the operation 
knob 1 as well as the lower portions of the side walls of the holder 2 are accommodated in 
the ling-like groove 30 of a generally square in plan that is formed between the outer square 
tube-like member 3 1 and the inner square tube-like member 32 of the case 3. For this reason, 
the light source 5 lies in the condition that any light from the outside is perfectly obstructed. 
In other words, merely a gap exists between the top of the holder 2 and the rear surface of the 
top wall of the operation knob 1 . Moreover, both the holder 2 and the case 3 are made of a 
light opaque material, and hence light irradiated from the light source 5 (as shown by solid 
line arrows in Fig. 3 and by a dotted line arrow in Fig. 4) does not leak from the periphery of 
the operation knob 1 . As a result, there does not occur at all a problem that light leaks from 
the periphery of the operation knob 1 thereby to result in bad extemal appearance of the 
whole of the multi-way switch. 

On the other hand, the top of the inner square tube-like member 32 and the top of 
the holder 2 are open, and therefore, any member or element that shuts off light does not 
exist at all between the light source 5 and the rear surface of the top wall 12 of the operation 
knob 1. Accordingly, light emitted from the light source 5 on the whole reaches the rear 
surface of the top wall 12 of the operation knob 1, as shown in Fig. 3 by the solid line arrows, 
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except that a only little light is obstructed by the upper portion of the inside wall sxirface of 
the holder 2 so that it sufficiently and substantially uniformly illuminates almost all over the 
rear surface of the operation knob 1 . That is, light emitted from the light source 5 reaches the 
rear surface of the top wall 12 of the operation knob 1 substantially without being obstructed 
5 and sufficiently and substantially uniformly illuminates almost all over the rear surface of the 
operation knob 1. As a result, for example, in case there are indications such as a sign, 
symbol, mark, letter, or the like on the top surface of the top wall of the operation knob 1, 
that indicate respective functions, these indications stand out by illumination from the light 
source 5, which results in an advantage that the function selecting operation of the multi-way 
1 0 switch becomes very easy. In addition, since it is possible to carry out the function selecting 
operation of the multi-way switch with ease even in a dim or dark place, room, location, or 
the like, there is obtained an advantage that an incorrect or erroneous selecting operation 
hardly occurs. 

In this connection, in the swinging mechanism of a prior art non-illuminated swing 
1 5 type multi-way switch, as shown in Fig. 5 for example, a box-like operation knob 1 of a 
generally square in plan is rotatably disposed in the inside of an inner square tube-like 
member 32 having a generally square shape in plan of a case 3, and a frame-shaped holder 2 
of a generally square in plan is rotatably disposed in the outside of the inner square tube-like 
member 32 of the case 3. Accordingly, as shown in Fig. 5, if a hght source 5 is disposed on 
20 the central portion of a base plate 6 of a generally square in plan and the periphery of the 
light source 5 is surrounded by the inner square tube-like member 32 of the case 3, it is 
possible to illuminate sufficiently all over the rear surface of the top wall of the operation 
knob 1 by light irradiated from the light source 5. In addition, it does not occur that light 
irradiated from the light soxirce 5 leaks directly to the outside of the multi-way switch. 
2 5 However, as shown in Fig. 5, there exists a gap between the outer surface of the side wall of 
the operation knob 1 and the iimer surface of the side wall of the inner square tube-like 
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member 32 of the case 3. For this reason, there is a defect that a portion of the irradiated 
light is irregularly reflected by the base plate 6, the inner square tube-like member 32 and the 
holder 2 and leaks to the outside of the multi-way switch from the gap between the outer 
surface of the side wall of the operation knob 1 and the inner surface of the side wall of the 
inner square tube-like member 32 as shown by a dotted line arrow. 

Also, in the swinging mechanism of another prior art non-illuminated swing type 
multi-way switch, as shown in Fig. 6 for example, a frame-shaped holder 2 of a generally 
square in plan is rotatably disposed in the inside of an inner square tube-like member 32 
having a generally square shape in plan of a case 3, and a box-Hke operation knob 1 of a 
generally square in plan has its side wall disposed between the inner square tube-like member 
32 and an outer square tube-like member 3 1 of the case 3. Accordingly, as shown in Fig. 6, 
if a light source 5 is disposed on the central portion of a base plate 6 of a generally square in 
plan and the periphery of the light source 5 is surrounded by the inner square tube-like 
member 32 of the case 3, it does not occur that light irradiated from the light source 5 leaks 
directly to the outside of the multi-way switch. However, there exists a gap between the 
outer surface of the side wall of the holder 2 and the inner surface of the side wall of the 
inner square tube-like member 32 of the case 3. For this reason, there is a defect that a 
portion of the irradiated light is irregularly reflected by the base plate 6, the inner square 
tube-like member 32 and the holder 2 and leaks to the outside of the multi-way switch from 
the gap between the outer surface of the side wall of the holder 2 and the inner surface of the 
side wall of the inner square tube-Hke member 32 as shown by a dotted line arrow. In 
addition, light irradiated from the light source 5 is obstructed by the upper portion of the side 
wall of the holder 2, and hence there is a defect that it is impossible to illuminate sufficiently 
all over the rear surface of the top wall of the operation knob 1 by light irradiated from the 
light source 5. 

In the above embodiment, the four-directional multi-way switch has been illustrated 
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as a swing type multi-way switch, but a multi-way switch to which the present invention can 
be applied is not limited to the four-directional multi-way switch. For example, if two 
projections or tongues hanging down respectively from the lower ends of two comers of the 
operation knob 1 that are opposed to each other in the direction of one diagonal line thereof 
5 are added to the operation knob 1 and two switch elements are added and disposed on 

positions of the base plate 6 that are opposed to the added switch elements respectively, a 
six-directional multi-way switch can be constructed. Likewise, if four projections or tongues 
hanging down respectively from the lower ends of the four comers of the operation knob 1 
are added to the operation knob 1 and four switch elements are added and disposed on 

1 0 positions of the base plate 6 that are opposed to the added four switch elements respectively, 
a eight-directional multi-way switch can be constructed. If the number of projections and the 
number of switch elements are further increased, a multi-way switch more than eight 
directions can be constructed. 

Ahematively, in the four-directional multi-way switch of the above embodiment, it 

15 is also possible to arrange the circuit construction such that when adjacent two switch 
elements (for example, the switch elements 41 and 42) are tumed on or off together by 
depressing one comer of the top wall 12 of the operation knob 1 to swing it downwardly, 
another ftinction is selected, which is different from the functions selected when each of the 
adjacent two switch elements alone is tumed on or off. For example, it can be arranged that 

20 an AND circuit for adjacent two switch elements is provided, and when a signal is outputted 
from the AND circuit, another function is selected. In such case, there is obtained an 
advantage that the four-directional multi-way switch of the above embodiment can be 
extended up to the eight-directional multi-way switch without adding any projections and 
corresponding switch elements. Moreover, in the eight-directional multi-way switch 

2 5 provided with eight switch elements, for example, if it is arranged such that an AND circuit 
for adjacent two switch elements is provided as described above and when a signal is 
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outputted from the AND circuit, another function is selected, the eight-directional multi-way 
switch can be extended up to the sixteen-directional multi-way switch without need to add 
any projections and corresponding switch elements. 

hi addition, though it is constructed that the switch elements are depressed and 
actuated by the corresponding projections 1 1 A, 1 IB and 23 A, 23B formed integrally with the 
operation knob 1 and the holder 2, there may be provided independent members or parts that 
act to depress and actuate the corresponding switch elements with the rotating movement of 
the operation knob 1 or the holder 2. Further, shapes, structures and sizes of the operation 
knob, the holder, the case, etc. are mere illustrations, and it goes without saying that various 
modifications, alterations, and/or changes of the illustrations can be made if the need arises. 

As is clear from the foregoing, in accordance with the present invention, a light 
source built in the multi-way switch is surrounded by the inside wall surface of the inner 
square tube-like member of the case and the inside wall surface of the frame-like holder that 
is fitted on the outside wall surface of the inner square tube-Hke member. In addition, the 
upper portion and the side walls of the frame-like holder are covered by the box-shaped 
operation knob, and the lower portions of the side walls of the operation knob as well as the 
lower portions of the side walls of the holder are accommodated in the ling-like groove of a 
generally square in plan, that is formed between the outer square tube-like member and the 
iimer square tube-like member of the case. As a result, the light source lies in the condition 
that any Ught from the outside is perfectly shut out. Moreover, both the holder and the case 
are made of a light opaque material, and hence light emitted from the light source does not 
leak from the periphery of the operation knob. Accordingly, there is entirely no occurrence a 
problem that the extemal appearance of the whole of the multi-way switch becomes bad due 
to the leakage of light from the periphery of the operation knob. 

Furthermore, since the top of the inner square tube-like member and the top of the 
holder are open, any member or element obstructing light does not exist at all between the 
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light source and the rear surface of the top wall of the operation knob. Accordingly, light 
emitted from the light source reaches the rear surface of the top wall of the operation knob 
substantially without being obstructed so that it can sufficiently and substantially uniformly 
illuminate almost all over the rear surface of the operation knob. As a result, for example, in 
5 case there are indications such as a sign, symbol, mark, letter, or the like on the top surface of 
the top wall of the operation knob, that indicate respective functions, these indications stand 
out by illumination from the light source, which resuUs in that the ftinction selecting 
operation of the multi-way switch becomes very easy. In addition, since it is possible to 
carry out the function selecting operation of the multi-way switch with ease even in a dim or 

1 0 dark place, room, area or the like, there is obtained an advantage that an incorrect or 
erroneous selecting operation comes to substantially zero. 

While the present invention has been described with regard to the preferred 
embodiment shown by way of example, it will be apparent to those skilled in the art that 
various modifications, alterations, changes, and/or minor improvements of the embodiment 

1 5 described above can be made without departing from the spirit and the scope of the present 
invention. Accordingly, it should be understood that the present invention is not limited to 
the illustrated embodiment, and is intended to encompass all such modifications, alterations, 
changes, and/or minor improvements falling within the scope of the invention defined by the 
appended claims. 
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